Background: Cyclic vomiting syndrome (CVS) is often triggered by stress. Patients re-
| INTRODUCTION
Cyclic vomiting syndrome (CVS) is a chronic functional gastrointestinal disorder characterized by episodic nausea and vomiting. A diagnosis of CVS in adults is made using Rome criteria which include (i) stereotypical episodes of vomiting regarding onset (acute) and duration (less than 1 week), (ii) three or more discrete episodes in the prior year, and (iii) the absence of nausea and vomiting between episodes.
1
As with other functional gastrointestinal disorders (FGIDs) such as irritable bowel syndrome, gastroparesis, and non-ulcer dyspepsia, psychological disorders have previously been reported in patients with CVS. 2 In one study, as many as 78% of patients with CVS screened positive for depression, 84% had symptoms of anxiety. 3 The prevalence of anxiety and depression has varied from 14% to 47% in other studies. 4, 5 The presence of psychological disorders can contribute to the development and propagation of gastrointestinal symptoms and increased healthcare utilization. 6 In fact, lower levels of psychological distress have been associated with a better prognosis in patients with IBS. 7 However, the degree of psychological distress and its correlation with clinical characteristics has not been systematically studied, especially in adults with CVS. We thus sought to examine the psychological profile of patients with CVS compared to the general population and identify risk factors for high degrees of psychological distress in an ambulatory setting. 8 for this scoring model were also determined.
| MATERIALS AND METHODS

| RESULTS
Eighty-seven patients completed the study. Mean age was 37 ± 13 years, 52 (60%) were female, and 80 (92%) were caucasian.
Sixty patients (69%) had a history of anxiety, 42 (48%) had a history of depression, and 37 (43%) reported chronic marijuana use over the last 6 months. Demographics and clinical characteristics of patients with CVS are shown in Table 1 . Sixty-eight (78%) patients were seen in our clinic for the first time, while the remainder was established patients receiving ongoing care in clinic. A high GSI T-score ≥63 indicating global psychological distress was seen in 36 (41%) patients.
Based on BSI scores, patients with CVS had significantly higher degrees of psychological distress in all nine primary symptom domains including SOM, O-C, IS, DEP, ANX, HOS, PHOB, PAR, and PSY compared to 719 normal subjects (P < .001) ( Figure 1 ).
Significant independent predictors of a high GSI score ≥63 included a history of depression, age group of 25-35 years, chronic marijuana use, and the presence of interepisodic GI symptoms (Table 2) . Gender, history of anxiety, panic disorder, IBS, use of amitriptyline with dose of 75 mg or higher, and healthcare utilization measured by the number of hospitalizations and/or emergency department (ED) visits in the previous year were not associated with a high GSI score. There was also no difference in GSI scores between new and established patients.
Using a prediction model, scores were calculated and assigned for each of the significant predictors of a GSI ≥ 63. History of depression, which had the highest overall influence on the BSI score, received a score of 4, followed by age group of 25-35, which received a score of
Key Points
• Cyclic vomiting syndrome (CVS) is a chronic functional GI disorder (FGID) with episodes that are often triggered by psychological distress. The degree of psychological distress and predictors of distress in CVS have not been systematically studied.
• This cross-sectional study revealed that 41% of patients with CVS have high degrees of psychological distress with somatization being the most severe symptom domain. Independent predictors of psychological distress were a history of depression, younger age (ages 25-35), chronic marijuana use, and the presence of interepisodic GI symptoms (which we called the DAME score for short).
• A DAME score ≥7 accurately predicted psychological distress in most patients with CVS and can be used in a busy clinical setting to identify such high-risk groups.
3, history of chronic marijuana use a score of 2, and lastly, the presence of interepisodic GI symptoms a score of 1. For short, we called this the DAME score, which stands for depression, ages between 25 and 35 years, chronic marijuana use, and interepisodic GI symptoms. If a patient fit into more than one category, scores were summed together.
The sensitivity, specificity, positive, and negative predictive values of the DAME score in predicting psychological distress with a GSI score ≥63 are shown in Table 3 . A DAME score ≥7 accurately predicted the presence of significant psychological distress with a PPV of 100% and a negative predictive value of 67%. When a cutoff DAME score ≥6 was chosen, the sensitivity and the negative predictive were higher with a slightly lower specificity and PPV. The ROC curve for the DAME score has an AUC of 0.837 as shown in Figure 2 showing good accuracy.
| DISCUSSION
In this study, we show that a large proportion of patients (41%) Chronic marijuana use was also correlated with psychological distress in our study. Patients with CVS often use marijuana for its antiemetic properties, and in one Internet-based study, patients reported subjective improvement in overall well-being, appetite, nausea, vomiting, and particularly stress levels. Marijuana users were also more likely to be male and have an associated anxiety disorder in the same study. 16 Our study showed that chronic marijuana use was correlated with psychological distress. These findings must be interpreted with caution as these patients may be using marijuana to relieve symptoms rather than marijuana use leading to increased levels of distress.
Whether marijuana is the cause or effect of increased psychological distress remains to be determined. Future studies to determine the clinical effects of chronic marijuana use in stress-related disorders should clarify this question.
We also found that the presence of interepisodic dyspepsia was correlated with psychological distress, which can be easily explained. Results from logistic regression model for GSI T-score ≥63 (vs GSI T-score ≤63) adjusting for age, depression, marijuana use, and health between episodes in 87 patients with CVS. Scores for the regression predictors were calculated using the maximum likelihood estimate for the logistic regression model given by twice the estimate rounded to the nearest whole number.
T A B L E 2 Significant predictors of psychological distress with a high GSI score ≥63 in patients with CVS T A B L E 3 Sensitivity, specificity, positive, and negative predictive value of the DAME score in predicting psychological distress in CVS patients and comorbid psychological conditions would be important to achieve better healthcare outcomes rather than attributing psychological distress to the underlying GI illness and associated healthcare visits. We were unable to determine association of psychological distress with severity of CVS given the lack of validated scales to assess severity of CVS.
To be able to readily identify patients with CVS who have high degrees of psychological distress, we used a logistic regression model to create a scoring system. We assigned specific point values to patient risk factors-history of depression (4), age group of 25-35 (3), history of chronic marijuana use (2) , and the presence of interepisodic GI symptoms (1)-to predict individuals most likely to be affected by psychological distress. Using this scoring system, a score of ≥6 reliably predicted a GSI T-score of ≥63 in 67% of patients, while a score of ≥7 predicted a high GSI T-score >63 in 88%-100% of patients. The AUC for this model showed good accuracy of the DAME score to ensure that the scoring system can be used in a busy clinic setting to identify CVS patients who are at risk of experiencing psychological distress.
By focusing on these high-risk patients, appropriate allocation of resources can be provided to those most in need of psychiatric evaluation and counseling. This simple scoring system, which we termed the DAME score (depression, age, marijuana, interepisodic GI symptoms),
can be used instead of extensive questionnaires that are expensive and potentially difficult to administer in clinic.
There are limitations to this study. Firstly, these patients were seen in a tertiary referral center and are not representative of patients with 
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